By the plurality of functional units, the local registers being accessible by the 
functional unit associated with the register file segment containing the local 
registers. 

2. A processor according to Claim 1 wherein: 

the processorus a Very Long Instruction Word (VLIW) processor. 

3. A processor according to Claim 1 wherein: 

the local registers and global registers are addressed using register addresses in an 
address space that is defined for a register file segment/ functional unit pair. 

4. A processor according to Claim 1 wherein: 
the register file is a multi-ported register file. 

5. A processor according to Claim 1 wherein: 

the local registers in a register file segment are addressed using register addresses in a 
local register range outside the global register range that are assigned within a 
single register file\segment/ functional unit pair. 

6. A processor according to Claim 1 wherein: 

register addresses in the localVegister range are the same for the plurality of register 
file segment/ functional unit pairs and address registers locally within a 
register file segment/ functional unit pair. 

7. A processor according to Claim 1 wherein: 

the register file includes N physical agisters and is duplicated into M register file 
segments, the register file segments having a reduced number of read and/or 
write ports in comparison to a nonduplicated register file, but each having the 
same number of physical registers. 

8. A processor according to Claim 7 wherein: 

the register file segments are partitioned into W; global and Nl local register files 
where Ng plus N L is equal to N, the register file operating equivalently to a 
register file having Ng + (M * Nl) total registers available for the M functional 



uVts, the number of address bits for addressing the Ng + (M * Nl) total 
registers being equal to the number of bits B that are used to address N = 2 B 
registers, the local registers for ones of the M register file segments are 
addressed using the same B-bit values. 

9. A processor according to Claim 6 wherein: 

partitioning of the register file is programmable so that the number Ng of global 
registers and number Nl of local registers is selectable and variable. 

10. A processor according to Claim 1 wherein the register file is a storage array 
structure having R read portsWd W write ports comprising: 

a plurality of storage aAay storages; 

the storage array storages having a reduced number of read ports so that the total 

number of read por^s for the plurality of storage array storages is R read ports; 
and 

the storage array storages having W write ports. 

11. A processor according toyClaim 1 0 wherein: 

the storage array structure is a sixteen port structure with twelve read ports and five 
write ports; and 

the plurality of storage array storages\includes four storage array storages each having 
three read ports and five write ports. 

12. A processor according to Claim 1Q wherein: 

the storage array structure is a sixteen port \tructure with twelve read ports and four 
write ports; and 

the plurality of storage array storages includes ^bur storage array storages each having 
three read ports and four write ports. 

13. A processor according to Claim 1 0 wherein\ 

the writes are fully broadcast so that all of the storag^ array storages are held coherent. 

14. A processor according to Claim 10 wherein: 
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storage array storages include storage cells having a plurality of word lines and a 
plurality of bit lines, the word lines being formed in one metal interconnect 
layer, the bits lines being formed in a second metal interconnect layer. 

15. A pk)cessor comprising: 

a decoder fondecoding a very long instruction word including a plurality of 

subinstmictions, the substructions being allocated into positions of the 
instruction word; 

a register file coupled to the decoder and divided into a plurality of register file 
segments; 

a plurality of functional units, ones of the plurality of functional units being coupled to 
an associated with respective ones of the register file segments, ones of the 
plurality of subinstructions being executable upon respective ones of the 
plurality of functional units, operating upon operands accessible to the register 
file segment associated with the functional unit of the plurality of functional 
units, the register file segments including a plurality of registers that are 
partitioned into global registers and local registers, the global registers being 
accessible by the pluralityW functional units, the local registers in one of the 
register file segments beingVccessible by the functional unit associated with 
the register file segment. 

16. A processor according to Claim \5 wherein: 

the local registers and global registers are addressed using register addresses in an 
address space that is defined for a register file segment/ functional unit pair. 

17. A processor according to Claim 1 5 wherein: 
the register file is a multi-ported register file. 



18. A processor according to Claim 1 5 wherein: 
the local registers in a register file segment are addressed using register addresses in a 

local register range outside the global register rai^ge that are assigned within a 

single register file segment/ functional unit pair. 



19. 



A processor according to Claim 15 wherein: 
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register actresses in the local register range are the same for the plurality of register 

file segment/ functional unit pairs and address registers locally within a register 
file segment/ functional unit pair.. 

20. A processor according to Claim 1 5 wherein: 

the register file includes N physical registers and is duplicated into M register file 
segments, tlae register file segments having a reduced number of read and/or 
write ports imcomparison to a nonduplicated register file, but each having the 
same number of physical registers. 

21 . A processor according to Claim 20 wherein; 

the register file segments are partitioned into No global and Nl local register files 
where No plus N L is equal to N, the register file operating equivalently to a 
register file having No \(M * N L ) total registers available for the M functional 
units, the number of address bits for addressing the Ng + (M * N L ) total 
registers being equal to the dumber of bits B that are used to address N = 2 B 
registers, the local registers fo\ ones of the M register file segments are 
addressed using the same B-bit Values. 

22. A processor according to Claim 20 wherein: 

partitioning of the register file is programmable so that the number Nq of global 
registers and number Nl of local registers is selectable and variable. 



23. (Twice Amended) A method of operating a processor comprising: 
providing aWocessor including a plurality of functional units and a register file 
divided into a plurality^of register file segments, the plurality of register file segments being 
coupled and associated to\>nes of the plurality of functional units; 

partitioning the register file segments into global registers and local registers; 
operating the plurality oMunctional units; 

accessing the global registeiVby the plurality of functional units; and 
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accessing the local registers by the functional unit associated with the register file 
segment containing the local registers. 



\ 
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A method according to Claim 23 further comprising: 
addressing the local registers and global registers using register addresses in an 

address space that is defined for a register file segment/ functional unit pair. 



25. A method according to Claim 23 further comprising: 

addressing the\ocal registers in a register file segment using register addresses in a 
local register range outside the global register range that are assigned within a 
single register file segment/ functional unit pair. 

26. A method according to Claim 23 further comprising: 

addressing the local register range the same for the plurality of register file segment/ 
functional unit pairs and address registers locally within a register file 
segment/ functional unit pair. 

27. A method accordingVo Claim 23 further comprising: 
including N physical register&in the register file; 

duplicated the physical registers into M register file segments, the register file 

segments having a reduced number of read and/or write ports in comparison to 
a nonduplicated register fil^, but each having the same number of physical 
registers. 



28. A method according to Claim 21^ further comprising: 

partitioning the register file segments into^Nc global and Nl local register files where 

Nq plus N L is equal to N; 
operating the register file equivalently to a register file having No + (M * Nl) total 

registers available for the M functional units, the number of address bits for 

addressing the No + (M * Nl) total registers being equal to the number of bits 

B that are used to address N = 2 B registers; and 
addressing the local registers for ones of the M register file segments using the same 

B-bit values. 



V 

29. A method according to Claim 27 further comprising: 
programmably partitioning the register file so that the number Nq of global registers 
and number Nl of local registers is selectable and variable. 
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